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S S3 Oil [&M 3EAI UH3£ MEIMESHJ- E£ MEIMS! 3 SSI- *E|MS!S|- E^ g 

a geiHS! irasra oissi-ss aaoisch oiatj hh£# °*m?\ «skm, 7is «w meimsi e= 

MEIME! tJ-^e|# silofil, 0[01 Bj-gg ±fflE1H nth MEIMS! E= H*h MEI^S! ftTSSf 

m ^ saiw niiEiytJ-^s^i sssq. oidl ass ^aEii°j o.i -20 s» 

tHRdlS 7W = g^Ei], 3S, E= LIU § mUEJ g^OI 3E*KIOI 2J= MEI^S! «3fi 

AreOTM 0^5 7ian CHoB 14 71 SIM 0.5 HH 0|«£S SHSKH ITO ^I^CHI CH*!" ^Zftil^ Sfg 
3sh MEIMS! tfS^s 



El^fl afgOil M5 £AI 3*1 2| UH2E0IH, 

e z& e i2i ii-ir am ch^j essoin, 

E 3S E 12| 1 1 l-l 1 1" fiM CH*h E^EOIH, 

E 4a LHAI E 4ffe g BT32I gAIOflH LOE £A| S*|2| £A|0fl CD-Ef UEhtf 9SE 

om, 

E 5= ttSg 7IHS! §£2| £BEM EQ-S B£t ME|*S!-g^B!°^ U^OIh *|Zta|» 

IT0(indium-tin-oxide)2| £|3**!(HI CHofl 2^ LFEhyj nZH=Q|Ch 

^bh^o^^ oHg £A| S-xl^ 71 B ?|0II 5AF i!sf S^ufe TIIOIMi!, 711 01 M S! 711 01 M EBE 
&h 7j| 0| M HH^OI «^EI01 □ ?IOil TilOlM ^9^0I gOI SiQ. 2^011 5H&^^ 

?|A|2J 7flO|E ?|(H|^ ^EaigSI- AisM DIIOIEI^, S ESflei 2^ S DIOI 

El HUE 21- ^ QII0IE1 HH^OI ^^£|01 SiQ. DilOIEI HH<3 ?ICHI^ EEI!°! 2^ ^CH! S^^M 7m 

n si^ as^oi ^^eich sin, a chi ti-^ 2^oi s^^^ mm Eai°i s^mn si 

0|E1*I- °J1g 5A| S-XIM *igo*7l ^loHAi^ 71I0IM ^' LilOlEi HHd, SI fiS^T, 3EIH t[± 3 



^ «Sa 9|*J git A12 3§i Tl^Ot thCK 

SS£ us HgfSKHI A1 Dlfll #EH2| S*t M!0| Q§ y\f\\9.Y imtM &tl= Malt SDia^S 
^ 5f# 71^ ifflEIDIi MIS! asi S^OII OlSifS Q^=S sMAI 

91 13 S*?2| H^M ME|5)££ HOiBHSAN <%m ?J2Sr= ilil El g (sputtering) 01^0) 

sck ffEisoiu ge?ej- ?e a a- mmm o\mmo\ sssm, ^si mm 
^sw 1111= ^ttiEin sum o\m&n. Eth ^ sse tm efgon 21 *j- ^ mm on 

eh 3i( &j^ 0 | oi^m, CH^HM CU-EJ- Ah§oh= ES °fgg i?ei«CK 

SSI. ITO(indium-tin-oxide) tfi UB0|| = g-#2! g/+]]|. §2| Stf«!S i|2, w J!£S 

A»*M ElfelH, ES *|2P-H0| o^CHI 9|S|*i- SS^Ofl id MO) D(|0|E1 HHSCHI EBftPI El= 
3^7r tttfttQ. Ml, Ql 01 El HH£!= MEIMS! E = MEIM2! ^S, INP0I& E= U^dlfe thg 1 
°5 «SaCH S!=0l CHSH LHSOI 2fSK?| (US Oil i^l 4* SICK [ChEhAI . Q|0|E-|S2| S^OI 

4= SICK E£h TflOlM 1= ¥e(HIAi XIOIM HH32| ^i|0| 4* SICK 

S 113 S s h i Aj2>SH0fl us 01 S*h CIIOIEHds 7t!SK)l CflOIEIi! Bds SXIofe 21 M 3 

2K«3IS CO. 

0IEI& MM *|B«K7I 9ISK* B &S(WAJ= g*t £E= IS} MEIMS! tfS^M AWtf 

CK 

OlEltl- £ = gg- MEIMS! SI'S 3 ^IHEHU »&|£S «g«K)l. EM ME|S 

H! tS-SSM tJ3Sh= 3^ ±iHEia5 9|*J- I5j£S 1±S«, 3g, X|23§, E= LIS! S 5h 

U?h 0.1 - 20 SW62| *J-lfU|M = MEIH9! tf€B Ah©m= 201 §Lh ff§2 J\MS.M 

y\mm chjh ii y\m?[ 0.5 hh oi4 h imm mwz\= aoi sa^oia. 
oiae- 52!§khiai ^sa hhas ito ^i^ei &<joa raeii ^^uph ^1 u»soji uh^oi b4!ei= 21 

M &A|^- ^ SICK 

HEia, g^tJ ESM 5F01 B ^3 (HI CCfE CII0IE12 ^?2M °-!Jg IA| §x| S 3 XII 5 

mm m'stta. 

E IS ?Hg iA) SS |0| HHdEOlU, E 2^ E 121 11-11* 2011 CHt!" BBEOIH. E 3= E I2J 
1 1 1— 1 1 1 " 2WI CHtt e^ESAI, S§ 2*5 SOU 01 01 El 2 01 E^El^ 2,^1 9\M LHfh^OI 2ft!" 
MS^OI Q ^SEIO) -?S0ID. 

E l LHAI E 3(HI EAIV UHF ^OL ^SSJ- §3 7IBO00) ?IOj| ME|«S!(Mo)0IU MEIMS! &-S(Mo- 
al loy)HS 7|| 01 M<3 (200). 7||0|M 2^(210) g 71I0IM HHE(230) §E| 71101^ HH^OI 1.000- 4,00OA 
°l ^IJIIS «SE|01 SICK TilOIMi! (200)s gtfog «^E|0) SiH. »IOIM>!(200)^S¥Ei XI 01 
M 3^(210)01 ITEW U£h Sl°D1, XI 01 MS (200 )2J MWI^ TflOIS 1E(230P1 SSEIOI SiCK X|0| 
m. HH£!(200, 210, 230)2| S^OHfe i'H MEISSj (MoNx) E^ §fh M El MSI ^(Mo-al loy-Nx)£J Ml 
S OI^CHS XIOIM S23E2(250)OI XIOIM HHdSJ «EH0« COEI- 300-1, 00OA2J ^)WS «3SI01 Sl=H- 
01 S5£!(250)s »|0|E n H Ajoj a^qh 4=£ SICK OIUH, IBS #EISE«jlh 

lilS(W). 3M(Cr), A-|M5h(ZI) E= Lia(NI) #°| S^£J &^°SA1» t^lfS 0.1 - 20 

$m% oiq. 

XI0IM HHi!(200, 210, 230) ?|0)l^ XI0IM 13^(300)01 SOI SiH, □ 91011^ 7||0|E S = (210)0l 91 
Xlsfe ^g(HI H|§§ 4iEI=s(4rjO)OI ^-gtlOl SICK 

E*J, XI0IM §2^(300) 91011= MEIMS! E= MEIMS! E||OIE1i!(500)O| Wtf^S « 

5 £101 2J201, D. m^^EMt ii S^(510m SStKIK XI0IM g = (210m S^^S SICfl 
2^(510)2] &CH^0U^ EE||°i 3^(520)01 «2EI01 SlU, S! EOI°J 3^(510, 520)S ^ HI 
£ El =#(400)2| 7F§-^E|2|- SgEJOi SICK S! =2113 2^(510, 520R H|§! ^El 

=#(400)01 SgEI^ ^»(HI= 73tM 10|7| ^|H> n H|§H ^El=e(410, 420)01 B AHDIM H 
3 £101 SICf. 

01 OlEid (500)2| u 1-^011= IHIOIE1d(500)g Mi^PI 9lt> CHI0IE1 S3Ei!(550)OI HOI Eld (500)2} 
nne»S S3EI01 Sl=QI, DflOIEH a^£!(550)S HI- MEIMS! E= §th MEIMS! tIS s2| MIS 
«S£ICH SICK 0IUB, MEIMS! 0.1-20 X2| ti&m ?mt: 3M, X|S3& EE= 

Lll §21 MEIS32}2| tf^OICK 01 3^, n HISH ^El=#(410, 420)^ bigg ^EIE 

#(400)2f DII0IE1 (550)2| AHDICHJ 9l*ltMlK 

01 COOlEi 25i!(550)s O0IE1>!(500)2| £^(HI 91^^ 4=E SICK 

QIO|E1d(500) 91011 Mse«600)0l S« S!H, M2°|(600)(Hfe ESHS! 3^(520)M EE1LH = 
g^(CI)?K ffis:^(600) S! XI0IM 19^(300)011^ ME(230)°| m^m ^ EEiLH= 

^(02)71- §S £101 SID. 017IOIIA1 QI0IE1 IHE [[}S gloW Sf^CK 

M2^(600) 91011= XIO|M£!(200)2h Cfl 01 El ^ (500)011 2|SH §2|£| = §sq2| o^2£ S}i 
3^(700)01 «3£I01 Si=DI, ga^?(C1)! SShOl E3I3 3^(520)21- S^ttCK E£th E C1M g = 
^(C2)l XI0IM SHC(230)s f S^ShES |T0 IH@ (710)01 *!S£IOt SICK ITO MS(710)S >fl0| 



US- BEIM95I" E^ Isl- MBI^S! tjgsj-* M22£S ufe HH2 £A| g-«2j 

»|S Sl-g, «S| ITO *W § HH2EJ 3^1 S-Xie^l Mfaiei :?2£A|, 3 Qg2J 
&BB fiSSKSai SWISD. 

£ 4a LH73 E 4cfe B SEW! CEfg °-*!g £AI gxlEJ »BB ll-II'd^ Ill-Ill' 2 CHI U\M g§ 
£/dM CD-El- EAI&- BSEOIQ. 

E!*l, §S 715(100) 9|D| 7I0IM figSPI £I*H B3t BE]«S! E£ BSt SEISE! 

tt§£B 01^012 B&BK25DS ^fflEIS^ 3§£tD. OICIH, ^fflEISSI £325= gE|* 

2] 01 LI- MEIMS! VSB AfgSfeQI , MEIMS! V3B Afg^fe 3? BEIMSIjU- f^B!(W), 
3B(Cr). Xi^HHCZi), E£ Ufl(NI) gE| 0.1 ~ 20 3 Ah SEJ H-gf# TOQ. E*h HJS 

2 ^laSfe 0FS5(Ar)]fl- B±(K,)3 stf 718 B AFS»feOL B±2| SSifM QhB52| SH»2| 0.5 
HH 0I2-2S ti-Q. OS, H 91 H 70 01 MSB figftpi £|*H MEIMS! E= MEIMS! tfgog 01^0) 
2 B^Sf(201)fi ^HEIS^S *lfit«:K£E 4a S3S). £E£, BE|«S! gE|*S! ttSm 2*1 g 
OB, Iff PEIMS! E£ gfh gEIHS! .«=B *IB*fe 3S£ :>hsofa. 

S^°]-(20l) a B»SK251)B Hi!", tfOlgg-^EI Stffie! SWDIs gEJ 

B A»SKM BAIN nEiyftKM >ilO|M£!(200), TiiOlM *R(210) a 71I0|E ifflE(230) g2| 71I0IE HH 

211- 711 01 M S££!(250)B fiSMlKSE 4b SS). . 

Chg, 7110IM SgSK300)S HIS! £EI5 3 n H|g§! £EI5B S^WAJ -SW S HflEi 

yoKH ^ #(401, 411)SS 01^01*! ^IEI« Hi!(421)B «St!- QS, CilOlEi fi^I ^^f^l 9\tY 
01 ItF MEI^SI E£ Sst e E| MSI 01^012 lt^(551)g 711 01 ^ S£2(250)g SSU 

[iHEh D^WEI «[gS ^EiEl^ 1>^^S g^P 3 21 CHI (HIOIEIiie ^ElMS! MEIMS! 

OI^CHS ^^(BODS 3^^^ ^#£Klh Olim, S»SK551 )2| ^JJil^ 300-1,000 A ^ ^ 
^oK31, g^S|(501)2J 1,000- 4,000A^ *MI|-. CH7|CH|Ai ^^(551)# 300A0|o^ W 

201 OiaSIXIOI, §t|-^(551)£J ^MJ\- 1,000 A OI^OI 1 [IH^ QS ^ 2 

§011 St>^ DI*!CKE 4c OltUIQilS, #EI«S!^ HEIM9] Sj#oHl §11- 

^^°v(50l) SI SSW(551 )g ^CHIAl ^DIs goj aj2i.oh§ oigBKtt gAIOll ^^H31 

^ S EEll°i 3^(510, 520)2h aOIHfl(500), EOOIEJ SHH(£A|5W QOIEI BHi!S 

^ck oi mi, s^^(5od^ s^^ei ^^(bbdmef sj-^oi^ ^^qii ch^ ^^ihi^i- he 

£ AIZJ-OI ^01^4=^ ^^(501)2J CttEFAl, ^t^(551)2J ^JJII^h 1,000 A 01 

shot ^^^(5oi)°j nw^m 2101 u^shik a *, ±± s heosi s^(5io, 520) 

# 0^3S uK)l EE1U n HISg 4'E|=#(411)g 70§>Q(E 4d 

Ms^(600)M g^m 71101 ^ ^2°j-(300)Ilh tHJil EHEiyuFCfl E3I2J 3^(520), 71101 M HHE(230), 
□1010 HBE SOI EE1UES a*^(Cl, C2)M SS^CKE 4e 

Ms^teoo) ?idii i to# ^^tt w SHEiy^hoi Eaiej 2^(520)11- s^^(ci)e mm umz^ m± s 

^(700), nom IH Eg 1^(710) S CIIOlEi IH Eg II §1 ^SeJ-CK 01 OH, IT02J Si+, 

gi stms stj- ^i^m Mgohoi oi as on ai, ^zr-qoi as^(7oo)£j eom 

ITO 1@(7I0, 700)2J ?t™7}E\M \Ki ±DIBOI 7||0|E BE (230) QIOIEI HHiS(500, 510, 520)011 
E^&hOI ME (230) 3 HI 01 El <3 (500)01 ^ 24D(E 4f £S). 

□E1LK TUOt M a^A|(250) E~ QIOIEI (550)01 ITO ^1^011 CHoH LHSOI WOILCT tIBStHI 4' 

HEig, E gH^ ShCB g§ iZlHI- 71I0|E a QIOIEI Sii!(250, 550)2J LHt^gl|-21 370 Wl CH 
oHAl g □ ^S^Hh. 

E 01-25 7|ifl21 ICG sccm£S H§A|5|H ^Ixjl^l ^SlfS 0011 Af 160 seem JW ^ 

t[A\9\^M «»-gS ^fflElliM ^AlU^ Mt[ MEI«21-§^!ij5|0| ^DIh ^l^ll- ITO 

^CHI CHol OILLtgJ- ^l^ii ^X\m SOt^^ ZIEH^OIQ. 

Ohs^ 7|^oj CH -j, ^^oj o^^oi e^H^s ^D1^ ITO ^(Hl 

CHtl" A'^mS a^EtCK 0^5 71x1121 °Slf 105 sccmOfl CH^H m± ^SITOI ^ 50sccmO| EJ 

^ XISQIIAI^ ^01 h a ITO ^^(Hl [Htt IS sEIME! §^EiiE|2J ^j^OI ^ °f 

95A/s, 35A/sOI HO, ^l^gOl 35A/s Q\tm EIS ^^01 g|71l E|A| Sr^LKQ SO|-E ^gft^K Til 
Eh^h m gE21 M AK3IS ^01101 §f|- MEIMS! g^^°|0D EgEI= ITO 

3j°J -t^oiH^, 35A/s Omra ^i^m^ °Al^ h SmhEK Etl" &fg« ^IHE1^ ^a^S g 

S|EI^ ev°1 mg£ ^SEI^ 71^121 y|Ef 3^01 2i£E^ 0IE1^ ^2fi2 Oh^ ^IX-flEf i!£ 7IX-1IEJ 
SS1F21 H| Eh CP-El- A1 , 1^ ^Ix-flM OS^EJ 0.5UH Olfe^S SSmS MEIMS! §^0! 

EI-EJ 71IOJEAj(200) a QIO|Eia(500)e ^Dlfe AFg^l-01 ^ZTS" Ufl gtl- BEIME5 

g^O S^EJ ££2(250, 550 )# gAICHI 4= a« » OFUEK ITO ^I^CHI EJ^ S^(250, 

550)01 ^2|E|^ 2^ ^ 2iQ. 

SAI HI-EF 2TOL ^fflE1^# ^Aim h Clfl 0^5 ? | a2 | o Sgf oj o afi 0 ,a^o| sj^ og| 

SJ-SSW £5^(250, 550)EJ ITO ^i^eq(HI CHtt LHi|-^# «#AI30-. 

OI&'-OllAIEh ^01, ITO ^I^2M(H| CH^Li- LHth^SOl ^lOIB HH2 7ig ^^^S^^l, gg g B2QI ^* 
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fu « „ _ _ _ M 

«TO 5. JMhhj4 i 

4^1 S2 HHaMr SAM as nw- , 

*° d - EJ ' ^ UB « Wjs, ^o, Bsgo, afc ^ iA| 9 

S 1 ?!? 6. 712- £J0J| fpiucn ee- s-, ltJr ,. _ L _ 




«is 3eai Wants , Sra7 

8. SIT&HUAf, 

■3SS! JE 5 HEISS! SSf3HJ , „ 2 ^ 




13. *||12ifOU-|, 



#?\ mam sn sis-tioie 

&7\ 71IQIM ?| Oil S£~ MEIHS! fi-g^S t*£EIOi 2!= QilQIEl 

aiOl El §^q,| §a =ELIMS! SE£ S» eEiMSl tjs^s tiggcx 2A= QflOl 

Ei ££3, 

291 HIOIE1 UH£! S DflOlEi M£2 «H ?1*!SI~ ttS^ 

4^1 sioft asaoi no st£ 
e stmi™ 5ai s*i . . 

SW 17. JIlGtMAI, 

UOIEI M££!0il^ a^ E J, 3>, XI s 2s £fe LIU 8 SHJ2I gMOl ttSEIDI *IS SAI 

3« . 

gW 18. SMTttWAL 

4^1 thoi^ hh^3 oral ee= m\ mm meimea nth mei^si «3©s ssaoi si= tagiim 

SW 19- XfllttHHAL 

711 01 M M5d0il^ S^BL 3§, fla^fe £E£ LIU g «HJ2| «gO| ttTSEIOI «fe ^3 SA| 

SSI. 

gw 20. ?is ^4 cm tjioim m&m 

£PI 7ilO|M HH2 91 H 71101 b §g^# EM, 

£PI Til 01 M Bgsf ?I(H1 SSsfe EMI, 

^EIHE £E= MEIM3 SSToHM Jill ^ 9711, 

±iHEIi!£5 Si> MEIMS! 3E~ §sf ME|^3 ttSfi S*ttK)l HI2 s» B7IL 
SI! S »I2 SfB §A| CHI HEItelWM L1101E1 UH2 « 3 6W2| DH 0| Er| SSufe E^L 

mioiEi uhs a ciioiei ssg *iihi «goe epl 

B ^ttffe eq§ £AI &x|2J »B. 
gW 21. H204HHAL 

&71 ^HEIilw SlSt gE|£S! fc>3 Afi^fDI, £J9| gEl^e! fe>3 0.1 - 20 

22. ?3121^(HIA1, 

4^1 ^aEllie ^IISAI 0hS52> A^ge^Dl, 6^1 fe^l 0^5°l 

sa^y 0.5 uhs m= 5Ai §-«°i ni£ y^. 

gW 23. 7J|20tJ-(HlA|, 

fe^l «I2 300- 1,000A^S iAI §X|2J fl|^ &g . 
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